Chemical reactions by pulsed ultrasound: memory effects in the formation of NO3- and NO2- in aerated water.
The formation of nitrate and nitrite in the sonolysis of aerated water was studied using pulses of 300 kHz ultrasound. At very low on/off ratios, the yield decreases with decreasing pulse duration. At a pulse length of 3 X 10(-3) s, the yield is zero. This time is identified as the 'activation' time tau 1 of small gas bubbles formed by cavitation. At larger on/off ratios, a pulse is more effective the shorter the time interval between the pulses. This memory effect is described by a 'deactivation' time tau 2 of the system, which amounts to about 6 X 10(-2) s. At large on/off ratios (1:3 and 1:1) the yield never becomes zero. It first decreases with decreasing pulse length (increasing modulation frequency) and increases again for very short pulses. The results are also discussed with respect to the use of pulsed ultrasound in diagnostic applications.